. Problematic phospholigand binding site identification cases. The ranking of clusters is indicated in color (higher ranking clusters are more red) and number, and arrows indicate the location of phosphate groups. (A) Phosphothreonine lyase (2z8p) (Chen, et al., 2008) : the peptide contains two phosphorylated residues, the first ranking cluster identifies one site, but only the fourth ranking cluster identifies the second site. (B) FHA domain of RNF8 in complex with a phosphopeptide (2pie) (Huen, et al., 2007) : the fourth ranking cluster correctly identifies the binding site, whereas the first three clusters probably represent decoy sites (the third-ranking cluster is on the opposite side of the structure, and not visible in the figure). Conservation-based reranking of these clusters moves the fourth cluster to the top. PDB codes are indicated in parentheses. Figure S1 . Problematic phospholigand binding site identification cases. The ranking of clusters is indicated in color (higher ranking clusters are more red) and number, and arrows indicate the location of phosphate groups. (A) Phosphothreonine lyase (2z8p) (Chen, et al., 2008) : the peptide contains two phosphorylated residues, the first ranking cluster identifies one site, but only the fourth ranking cluster identifies the second site. (B) FHA domain of RNF8 in complex with a phosphopeptide (2pie) (Huen, et al., 2007) : the fourth ranking cluster correctly identifies the binding site, whereas the first three clusters probably represent decoy sites (the third-ranking cluster is on the opposite side of the structure, and not visible in the figure). Conservation-based reranking of these clusters moves the fourth cluster to the top. PDB codes are indicated in parentheses. Figure S2 . Relative strength of the energy-based signal in the three types of phospholigand binding sites. Density plot with the ratio between the average interaction energy in the binding site and the average interaction energy on the whole protein surface (black: phosphopeptides; blue: ATP; red: phosphosugars). The strongest signal comes from the binding sites involved in the recognition of phosphosugars followed by ATP binding sites, while phosphopeptide binding sites present a comparatively weaker signal. Figure S2 . Relative strength of the energy-based signal in the three types of phospholigand binding sites. Density plot with the ratio between the average interaction energy in the binding site and the average interaction energy on the whole protein surface (black: phosphopeptides; blue: ATP; red: phosphosugars). The strongest signal comes from the binding sites involved in the recognition of phosphosugars followed by ATP binding sites, while phosphopeptide binding sites present a comparatively weaker signal. Figure S3 . Example of increased specificity of the energy-based over the conservation-based approach. (A) Kinase associated phosphatase (light blue) in complex with phospho-cdk2 (light brown) (pdb code: 1fq1) (Song, et al., 2001 ). The phospho-threonine residue is shown in space-filling representation and first-ranking cluster identifying the phospho-threonine binding site is shown as a gray mesh. (B) The surface of the kinase associated phosphatase is colored by conservation (dark green: highly conserved, white: non conserved). The phospho-threonine residue of cdk2 and first-ranking cluster are depicted as described in (A). Figure S3 . Example of increased specificity of the energy-based over the conservation-based approach. (A) Kinase associated phosphatase (light blue) in complex with phospho-cdk2 (light brown) (pdb code: 1fq1) (Song, et al., 2001 ). The phospho-threonine residue is shown in space-filling representation and first-ranking cluster identifying the phospho-threonine binding site is shown as a gray mesh. (B) The surface of the kinase associated phosphatase is colored by conservation (dark green: highly conserved, white: non conserved). The phospho-threonine residue of cdk2 and firstranking cluster are depicted as described in (A). Figure S4 . Amino acid distribution in the three phospholigand datasets. The bar plots show the amino acid distribution of the protein chains, of the binding sites for the whole ligand and of the part of the binding sites in contact with the phosphogroup only. Commonalities emerge (e.g., aliphatic amino acids are underrepresented, positively charged amino acids and serine/threonine are overrepresented), as well as differences (higher serine and arginine in phosphopeptides; higher arginine in phosphosugars, and higher glycine and lysine in the ATP dataset). Table S5 . Performance of SiteHound on other three phosphorylated nucleotide datasets. scPDB-2011 was screened for entries containing CTP (20 entries), GTP (73 entries), and TTP (23 entries). Only the entries with a binding site composed by only one chain were retained, obtaining 19 entries for CTP, 57 for GTP and 18 for TTP. The chains were further clustered at 50% sequence identity, obtaining 18 entries for CTP, 43 for GTP and 14 for TTP.
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